The enterococcal plasmid pKQ10 has been reported to carry a poorly characterized tetracycline resistance determinant designated tet(U). However, in a series of studies intended to further characterize this determinant, we have been unable to substantiate the claim that tet(U) confers resistance to tetracyclines. In line with these results, bioinformatic analysis provides compelling evidence that "tet(U)" is in fact the misannotated 3= end of a gene encoding a rolling-circle replication initiator (Rep) protein.
study on tet(U), in which this determinant was reported to be functional in E. coli (4) . We speculated that the nonphysiological nature of our experimental system [i.e., the presence of an affinity tag on Tet(U) and high intracellular concentration of the protein] might prevent detection of the TET r phenotype. However, a pUC19-based construct expressing native (untagged) Tet(U) from the moderatestrength lacZ promoter also failed to confer a reduction in susceptibility to TET in E. coli DH5␣.
To address the possibility that these constructs were in some way unsuitable for demonstrating TET resistance in E. coli, we recreated two tet(U) ϩ plasmids reported by Ridenhour et al. (4) to confer Ͼ5-fold increases in TET MIC in E. coli DH5␣. The entire 1.9-kb pKQ10 plasmid (accession no. U01917) was obtained by synthesis (Genscript), and used to generate constructs pKQ21 (entire pKQ10 plasmid introduced into pBluescript II KSϩ via ClaI) and pKQ22 [PCR-amplified tet(U) inserted via EcoRI/ BamHI into pBluescript II KSϩ]. Neither construct conferred any reduction in TET susceptibility following introduction into E. coli DH5␣.
Our findings suggested that tet(U) is not a TET resistance determinant. However, it remained possible that the published nucleotide sequence of tet(U) contains mutations or DNA sequencing errors which would have rendered the tet(U) gene in our constructs inactive. We therefore sought to verify the amino acid sequence of Tet(U) encoded by pKQ10 through comparison with other examples of this protein in GenBank. A BLAST search returned several amino acid sequences exhibiting ϳ99% identity, all of which differed by a single residue (E 41 D) from Tet(U) encoded by pKQ10. We excluded the possibility that this polymorphism was preventing detection of a TET resistance phenotype by engineering a nucleotide substitution to encode D 41 into tet(U) on plasmids pKQ21 and pKQ22 by QuikChange mutagenesis (Stratagene, La Jolla, CA) and demonstrating that neither of these mutagenized constructs conferred reduced susceptibility to TET in E. coli.
BLAST analysis also revealed that, in contrast to that encoded by pKQ10, the Tet(U) amino acid sequence in other entries in GenBank is not a discrete polypeptide; instead, it represents the C-terminal end of the rolling-circle replication initiator protein (Rep), a protein commonly encoded by small plasmids in Gram-positive bacteria. Indeed, we note that the pKQ10 nucleotide sequence comprising tet(U) and a portion of upstream DNA has previously been reported to share ϳ75% nucleotide sequence identity with the rep genes of the small enterococcal plasmids pRI1 and pEFNP1 (2) . It is evident from alignment of the translated nucleotide sequences of plasmids pRI1, pEFNP1, and pKQ10 that the latter carries the nucleotide sequence necessary to encode the highly conserved active site residues typical of Rep initiator proteins (Fig. 1) . However, mutations or DNA sequencing errors in the published pKQ10 sequence mean that, as given, it does not encode a full-length Rep protein, but instead appears to encode two smaller proteins corresponding to the N-and C-terminal portions of Rep, the latter of which is "Tet(U)" (Fig. 1) .
Further corroboration of the idea that "tet(U)" is in fact the 3= end of a rep gene and that the published nucleotide sequence of pKQ10 is probably in error was provided by a study of E. faecium strain E1636 (9). The draft genome sequence of this strain includes a contig (contig 159; accession no. NZ_ABRY01000147) of 1.9 kb in length that exhibits 98% DNA sequence identity across the full length of pKQ10. This nucleotide sequence therefore appears to correspond to pKQ10 or an almost identical plasmid, which we confirmed by isolation of a 1.9-kb plasmid from strain E6136, ligation into pBluescript II KSϩ via ClaI, and partial DNA sequencing. In contrast to the published pKQ10 nucleotide sequence, this pKQ10-like plasmid encodes only a single protein (an intact, full-length Rep) and not a separate "Tet(U)" protein. This pKQ10-like plasmid also conferred no reduction in TET susceptibility in E. coli.
In summary, we have established that "tet(U)" is not a TET resistance determinant, but is in fact the misannotated 3= end of a gene encoding a rolling-circle replication initiator protein. 
